Binocular Vision 


Forward-facing eyes 
allow visual fields of 2 
eyes to overlap. 


2 slightly different 
views - one percept. 


Allows estimate of 
depth. 


Wiring in brain brings 
information from 2 eyes 
to one spot in the brain. 
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Try this with two hands, one far behind the other and slightly to one side: look at the 
gap between your hands with one eye shut, then the other 
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MAMMALIAN ORBIT AND VISUAL FIELD ORIENTATION 1105 


Fig. 1. Hypothesized relationship between orbit orientation and vi- 
sual field overlap. a: Panoramic visual fields are associated with mon- 
ocular visual fields (lighter-shaded regions) that are associated with 
small regions of binocular overlap (darker-shaded region). b: Skull of the 
squirrel Sciurus carolinensis, which has laterally facing orbits and a large 
panoramic visual field. c: Mammals with substantial binocular visual 


fields are associated with relatively abbreviated monocular visual fields 
(lighter-shaded regions) compared with the regions of binocular overtap 
(darker-shaded region). d: Skull of the strepsirrhine primate Propithecus 
verreauxi, which has convergent (similarly facing) orbits and possibly a 
large binocular visual field. Skulls not to scale. 
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Fig. 4. Correlation between orbit convergence and binocular visual field overlap. Both variables are presented in degrees. The fitted line is the 
expected line of angular similarity between the variables. The outliers, Sminthopsis crassicaudata and Dasyurus hallucata, are illustrated. A, 
Artiodactyla; O, Carnivora; © , Chiroptera; х, Lagomorpha; €, Metatheria; Y, Perissodactyla; Ш, Primates; € , Rodentia; O, Scandentia. 


Getting information from both eyes together: 
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*References—macaque: Fukuda et al.. 1989: cat: Illing & Wassle. 1981: ferret: Morgan et al.. 1987: Henderson. 1985: guokka: Harman 
& Jeffery. 1992: mouse: Drager & Olsen. 1980; rat: Jeffery et al.. 1981: dunnart: this study. Scales = 2 mm. 


Lateralisation is important: different sides of the 
brain have different specialisations: 
* Language (Broca's area, Wernicke's area) 
* Non human behaviours 


But both sides also have to work together: 
* Hearing 
e Vision 


The corpus callosum connects the 
hemispheres 
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Marsupials lack a corpus callosum! 
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White matter tracts = axon bundles 
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But what about fish? 


Science. 2021 April 09; 372(6538): 150-156. 
doi:10.1126/science.abe7790. 
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(Asterisks indicate whole genome duplication events in the teleost (TGD) 
and sturgeon (AGD) ancestors ) 


Clupeocephalan lineage 
fully crossed: the nerves pass over each other 


Ray finned fishes: Holosteans and Acipenseriforms 
Partial decussation 
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Fish with ipsilateral visual projections 
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Zic2 expression defines the 
ipsilaterally projecting RGCs in 
mammals 


But not in fish! 
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So how do fish with no 
ipsilateral projections integrate 
information from both eyes? 


WHAT ARE STRUCTURES IN BRAIN 
THAT UNDERLIE 
VISUAL LATERALIZATION IN CHICKS? 


*Pathways from eye to both diencephalon (OPT) and 
to mid-brain (TO = tectum) are similar on each side 
«Projections from diencephalon to forebrain differ 
between sides (diencephalon = thalamus) 
Forebrain, 
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+ Roger Sperry: split brain experiments 
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* Blindsight 


